I g6+-Open-chested denitrogenated cats were studied during so-min periods of apneic oxygenation. Two lung volumes were selected, one about 25y0 of total lung capacity (TLC), and the other one about 55y0 of TLC. Serial measurements were made during apnea of pulmonary shunt flow (Q&t) and static pulmonary compliance (CL) . Lung volumes were measured at the beginning and end of the period of apnea. Apneic oxygenation at .25 Y0 TLC regularly was associated with increasing Qs/(it, decreasing CL, and loss of lung volume signifying atelectasis. None of these phenomena were observed at 55% TLC. These results are discussed as they relate to time-dependent changes in the surface characteristics of the alveolar lining. pulmonary shunt flow atelectasis pulmonary compliance P ULMONARY COMPLIANCE HAS BEEN SHOWN to decrease with time in a number of situations involving prolonged tidal breathing (3, 4) . This change is associated with decrease of lung volume and can be reversed by hyperinflation.
The mechanism of the change in compliance is not established; alternate but not exclusive explanations including closure of pulmonary subunits or changes in the "elastic" properties of the lung. The latter hypothesis has received strong support from the work of Clements (2) shown in Fig. 2 (r = .62, P < .oor). There was, in general, a loss of lung volume over the period of time studied. The mean change in volume was from 24% TLC to 20% TLC (P < .oI). Trans~ulmonary pressure gradient 5.0 cm H&h These animals had initial lung volumes of 45-59 % TLC. Control CL was about 8 ml/cm H20 when the-associated change in TPP was 6 cm HZO. During the 30 min of study there was no significant change in CL, Qs/Qt, or in lung volume (Fig. 3) . (2) , film area decreasing if tension is held constant and film tension increasing if area is held constant.
DISCUSSION

Accuracy of Measurements
Lungs at a constant transpulmonary pressure probably represent a mixture of the above two situa.tions, area decreasing and surface tension increasing with time (2) .
Area shrinkage in such lungs might be measured as volume loss. The effect of an increase in surface tension would depend on the original state of the lung. At low volumes the lung would have many potentially unstable terminal units which would collapse with a rise in surface tension. This might be measured as an increase in @/Sit and a decrease in CL as gas-filled units are lost. On the other hand, at higher lung volume a rise in surface tension would not collapse as many units and Qs/Qt might not increase. However, at higher surface tension open units would resist inflation to a greater extent than at low surface tension and CL would still decrease. It is possible, then, to consider our result at TPP-5 cm Hz0 as a failure to demonstrate changes in lung surfactant with time. There are several objections to such a hypothesis.
One is the relative brevity of the experimental period. In in vitro studies, however, major changes in surface tension in 30 min were observed (2) and studies of CL in dogs (6) also showed changes in the first 30 min. It is conceivable that at about 55 % TLC the lung surface films under study were at or near a stable value which has been said to be 20 dynes/cm and thus changes due to surface tension would not be expetted. This possibility is difficult to assess. If TLC is taken as I oo % of film area on the area-tension plot of Clements (2) and area is taken to vary as volume to the 34 power, 55 % TLC comes to approximately 67 % film area which falls close to 20 dynes/cm.
On the other hand, 55 % TLC as represented on the deflationary pressurevolume curve of Mead (5) is at a pressure (nearly 5 cm HzO) very close to that of saline-filled lungs at a similar volume.
This perhaps indicates that surface tension is low at this volume.
As noted previously, the volume measurements were not highly accurate and if the lungs responded as a constant tension-diminishing area system it is reasonable that gas be shifted from alveoli to larger air passages without volume change as measured externally. Compliance measurements were accurate, and probably noted all but minor changes.
The changes in Qs/& and CL observed by us during apneic oxygenation at low lung volumes can easily be explained on the basis of surface metastability, but behavior consistent with metastatility was not demonstrated at higher volumes. Whether this is a result of species difference, indirect measurements, or inapplicability of the hypothesis of metastability has not been determined.
The temptation to regard its/@ as an accurate quantitative measurement of alveoli not participating in gas exchange in unwarranted, since to do so would be to ignore the well-known capacity of the pulmonary arterioles to constrict in hypoxic areas, with resulting regional underperfusion.
Also, the precise extent to which changes in CL were solely due to closure of alveolar units was not possible to estimate since in a constant pressure situation lung volume may change, and this in itself will later Cc.
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